




PREFACE 

This report was prepared under contract to the Arizona State Land Department 

Drainage & Engineering Section. The report summarizes factual information relating to 

the navigability of the Santa Cruz River as of the time of statehood, from its confluence 

with the Gila River to its headwaters. Information presented in this report is intended to 

provide data to the Arizona Navigable Stream Adjudication Commission (ANSAC) from 

which ANSAC will make a decision regarding the navigability of the Santa Cruz River. 

This report does not make a recommendation or conclusion regarding title navigability 

of the Santa Cruz River. 

The report consists of several related parts. First archaeological information for 

the Santa Cruz River Valley relating to river uses is presented to set the long-term context 

of river conditions and river uses. Second, historical information from the periods prior to 

and including statehood are discussed with respect to river uses, modes of 

transportation, and river conditions. Oral history information for the river is also presented. 

Third, a review of geologic influences on stream flow and river conditions is also 

presented. Fourth, historical and current land use information are described and 

presented in a GIS format. Fifth. historical and modern hydrologic data are summarized 

to illustrate past and potential flow conditions in the river. 

The 1997 Santa Cruz River Navigability Study was performed by a project team 

consisting of SFC Engineering Company (SFC) in association with George V. Sabol 

Consulting Engineers. Inc. (GVSCE), JE Fuller/ Hydrology & Geomorphology, Inc. (JEF, 

Inc.), SWCA. Inc .. Environmental Consultants (SWCA), the Arizona Geological Survey 

(AlGS), and the University of Arizona Water Resources Research Center (U of A WRRC). 

This study was completed on behalf of the ASLD (Contract# A5-0092) as directed by 

Arizona Revised Statutes §37-1124. Project staff included V. Ottozawa-Chatupron, ASLD, 

Project Manager; George V. Sabol. SFC, Project Principal; P. Deschamps, SFC. Project 

Co-Manager; J. Fuller. JEF, Inc .. Project Co-Manager; R. Barkan, SWCA, team leader; D. 

Gilpin, SWCA. historian; D. Greenwald, SWCA. archaeologist; M. Cederholm, SWCA, GIS 

specialist; P. Pearthree, AZGS, team leader and geomorphologist; M. L. Wood, AZGS, 

geomorphologist; P. K. House, AZGS, geomorphologist; B. Tellman. U of A WRRC, historian: 
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Historical data provide information on actual river uses at the time of statehood, and also 

provide information on whether river conditions would have supported navigation. WRRC historians 

prepared a report summarizing use of the river and adjacent area in historic times, with special 

emphasis on the establishment, growth, and development of towns, irrigation systems, commercial 

activities, and developments. The historical overview is presented in Section 3 of this report. 

Hydrology/Hydraulics 

Hydrologic/hydraulic information is a key source of information regarding susceptibility to 

navigation. These data include estimates of flow depths, width, velocity, and average flow 

conditions at statehood, based on the available records. AZGS evaluated information collected 

during agency contact and literature search tasks. Literature, stream gage records, topographic maps, 

aerial photographs, and other data were used to develop an estimate of natural stream conditions at 

statehood, as well as for existing stream conditions. Depth, velocity, and topwidth rating curves for 

existing and (circa) statehood channel conditions were developed from historical gaging records. 

Estimates of 2-, 5-, I 0-, 50-, 1 00-year, and average annual flow rates were obtained from gage data. 

Flow duration curves and average monthly flow rates were also summarized. 

Geomorphology 

Geomorphic data provide information on river stability, river conditions at statehood, and 

the nature of river changes since statehood. A summary of the geology and geomorphology of 

the Santa Cruz River was prepared by AZGS. These summaries were based on literature and 

other information collected during agency contact and the literature search. The objectives of 

these summaries were to estimate channel positions at the time of statehood, assess the 

possibility of and mechanism for historical channel movement from its current position, provide 

evidence of geologic control of flow rates, and to estimate the location ofthe ordinary high and 

low watermarks. The hydrologic, hydraulic, and geomorphologic summaries are presented in 

Section 4 . 
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Spanish Colonial Archaeology 

Spanish colonial archaeology has focused on the Spanish missions at Guevavi, Tumacacori, San 

Xavier del Bac, and San Agustin (at Tucson) and the presidios at Tubac and Tucson. Between 1964 

and 1966, William J. Robinson conducted excavations in the convento at Guevavi, a Spanish 

mission on the Santa Cruz just north of the international border (Robinson 1976). The mission was 

established in 1701 by Father Kino at a Sobaipuri community he had observed in 1691, but the 

structures excavated by Robinson dated to the mid to late eighteenth century. After Guevavi was 

acquired by the Archaeological Conservancy, National Park Service archaeologists mapped and this 

site and nearby Calabazas (Burton 1992a) and conducted excavations at Guevavi. The site was then 

made an outlying component of Tumacacori National Monument (Burton 1992b ). From September 

8 to October 24, 1980, Lee Fratt and Maurice Montgomery of the National Park Service Western 

Archeological and Conservation Center conducted excavations at the convento at Tumacacori 

National Monument (Ayres 1981:37-38; Fratt 1981, 1986; Shenk 1976), a Spanish mission 

established in 1691 and abandoned in 1844. 

In 1963 archaeology students from the University of Arizona and avocational archaeologists from 

the Arizona Archaeological and Historical Society conducted excavations at Mission San Xavier del 

Bac, established in 1691 and still in use (Robinson 1963). Although the purpose of the excavations 

was to try to find evidence of occupation of the Santa Cruz River valley between about 1450 and 

1540, nothing was found that could be dated prior to the eighteenth century. Cheek's (1974) 

dissertation is on the historical archaeology of Mission San Xavier del Bac. The Arizona State 

Museum conducted additional work at the site in conjunction with the U.S. Bicentennial in 1976 

(Ciolek-Torrello and Brew 1976). More recently, JackS. Williams excavated inside a room adjacent 

to the nave of the mission church and identified a series of floors and related artifacts dating between 

about 1700 and 1900 (Ayres 1988a:35). 

Excavations at the Presidio of San Ignacio de Tubac by the Arizona State Museum are described 

by Shenk and Teague (1975). Excavations at Tubac by Williams and Ivonne De La Cruz of the 
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"Much might be written about the rare and beautiful birds that abound in this country, 

many of which are remarkable for the gorgeous beauty of their plumage. The following 

have been met with: wild turkey .. swan, brent, mallard duck, green winged teal, 

bluewinged teal, diver, blue crane, white crane, white heron, grey heron ... . " Irwin, 

B.J.D. (in Davis 1986) in 1857 on Sonoita Creek. 

"Mr. Fuller had killed a tiger in my absence and he and Grosvenor had quite a chase 

after a bear that ventured near the camp ... Bears are very numerous here of these 

species, the black bear, the brown or as it is called the cinnamon bear and the fierce and 

dreaded grizzly ... . " Way, Phocian (in Duffen 1960) at Tubac in June, 1858. 

"Panthers [mountain lions] are found in greater or less numbers throughout the entire 

country traversed by the Boundary Commission ... it ... was observed by us as far (west] 

as Los Nogales in Sonora; in which State the Mexicans, who call it Leon, wage against it 

an unceasing warfare, on account of the ravages which it commits among the cattle .... 

Near Los Nogales, in the month of June, we pursued a female panther, which we 

succeeded in wounding very severely ... " Baird, S.F. (1859). 

" ... he told me that there were some twenty turkeys a short distance off in the 

trees ... (near Tubac]. 
"A white and black crane was killed today, cooked for supper and was quite 

palatable ... [wood ibis?]." Bell, James G. (1932) in 1854. 

"Wild game in abundance could be procured in the immediate vicinity, and by 

Christmas we had such a store of bear meat, deer, antelope, and fat wild turkeys, that 

no apprehension of short rations disturbed our enjoyment.. .. (Tubac]" Poston, Charles 

(1854). 

Lower Santa Cruz 

"We saw numbers of very large rabbits and also some very large Tarantulas ... " 

Powell (1931) in 1852. 

Change in Wildlife 

The relationship between changes in the river and changes in faunal distribution in the 

valley are not always conspicuous. Notable examples are the grizzly bear and the wolf_ These 

large predators were described extensively by early explorers in the region. A list of other 

wildlife species noted by various explorers in the 1800s is compiled in Table 1. 

Animals like shorebirds, waterfowl, fish, muskrat and beavers, which are dependant on 

water, as well as large predators like wolves and bears, have essentially been eliminated from 

"------ the Santa Cruz Valley. Exceptions exist in some of the areas fed by effluent, where there is still 
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pond dropped considerably due to the water development upstream. Because of this, 

Warner then considered damming the cienegas fringing the eastern slopes of the 

Tucson Mountains between San Xavier and Tucson (the present West Branch). He 

began buying sufficient land south of :.4' Mountain to serve his purpose. In the summer 

of 1883, he began building an earthen dam to impound the water from the cienegas (The 

Arizona Citizen 11/1711883). The dam started where the millrace first touched the hill 

and ran for 400 m along the side of the race towards Silver Lake (by 1880s Lee's Pond 

had changed its name), ending at a point of ground high enough to hold all the water 

needed. The top of the dam was wide enough for a roadway to connect with the road 

(the present Mission Road south of the mill) by the millrace. At the base of 'A' Mountain 

was a bulkhead (a wall or partition built to hold back water) ten feet wide and equipped 

with strong gates which were opened in case of flooding." Page 72. 

Warner, Solomon, 1884 "Personal Notes and Narratives" [see Hayden no date-

b] ... "The watershed that supplies the cienega is quite extensive. It commences on the 

west side of the Sierritas ... In some seasons the quantity of water running from the 

cienega is equal to from one quarter to one-half enough to run the mill several months a 
year ... T ul/ies [cattail] and water grasses grew on all of the land and the pond covers with 

the exception of three or four acres on the south and east side ... There were other 

depressions where the water remained all the time." Page 73. 

"The lake attracted a variety of wild ducks and soon the area became a favorite of 

hunters. The lake was also stocked with carp obtained from the government (the 

Arizona Citizen 3/15/1884)." 

In July 1884, [Warner] received legal notice from Hereford Lowell, attorney for the Water 

Overseer and landowners below Warner's Lake: 
"You are hereby notified that you are interfering with the water in the Santa Cruz and 

obstructing the free and continuous passage of the same at your mill and lake and water 

being taken from and prevented from flowing in the public acequia without the consent of the 

water overseer and to the damage of the landowners thereto. 

You are also notified that unless you desist from interfering with and using said water 

in the manner you are now doing that you will be proceeded against in accordance with 

the law (letter of July 8, 1884, Solomon Warner Biographical File, on file at archives of 

Arizona Historical Society, Tucson)." Page 74. 

"Lucas and McCandless have a way of making visitors at Warner's Lake feel as if 

they were at a picnic. The lake itself is picturesque, being a large sheet of water, with 

wild ducks floating at a distance and white cranes perching on the shore. The waters 

contain good size carp, and an abundance of smaller fish of good quality. The lea sees 

propose to put in a wharf at the landing, and launch a small steamboat on its waters." 

(Arizona Mining Index, 24 Apr 1886). 

"According to Solomon Warner (1884), Lees' Pond (Silver Lake) was first built in 

1856 and consisted of a low earthen dam south of present Silverlake Road. Originally, it 

had been built as a flood-control device to minimize damage to cultivated fields 

downstream and provide an easily-managed water supply from which to irrigate these 

'''"--" same fields. Other uses came into being in 1857 when Alfred and William Rowlett 
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Colorado. Of this land, 31,535 square miles are eventually included in the Territory of 

Arizona. 
1854- Gadsden Purchase ratified. 
1856 - Feb. 28- Solomon Warner reaches Tucson from Yuma at head of train of 13 mules loaded 

1856-
1856-

1856-
1857-

with merchandise for first Arizona general store. 

Mar. 10 - U.S. Army quarters four companies of dragoons in Tucson. 

Mar. 24- Charles D. Poston organizes the Sonora Exploring and Mining Co. With Maj. S. P. 

Heintzelman as president, he purchases the Arivaca Ranch west of Tubac and begins 

operation of mines. 
Americans establish fort at Calabasas. 
Jun. 22- U.S. government signs contract with James E. Birch for semimonthly mail and 

passenger service from San Antonio to San Diego, via Tucson. Became known as the 

'Jackass Mail' because passengers frequently had to ride a mule between Fort Yuma and the 

coast. 
1857- John Reid describes the Santa Cruz Valley. 
1858 - Oct. 10 - First Butterfield Overland Mail coach enters Arizona through Stein's Pass; reaches 

Tucson. 
Oct. 2, 6:15p.m. and crosses into California on Jaegers' ferry, Oct. 5, 6:15a.m. 

1858- WilliamS. Oury introduces first herd of fine cattle to Arizona, pasturing 100 heifers and four bulls 

in the Santa Cruz Valley near Tucson. 
1858- Phocian Way describes the Santa Cruz Valley. 

1859- Mar. 3- Weekly Arizonian, first Arizona newspaper printed in Tubac. Vol I. No. One, reports 

19 acts of murder and robbery by Indians between Jan. 1 and Feb. 21. 

1859-
1859-
1860-

Aug. 4 - Lieut. Sylvester Mowry buys Weekly Arizonian and publishes it in Tucson. 

Nov. 12- Forty-six thousand sheep pass through Tucson en route to California. 

Lieut. Sylvester Mowry buys the Patagonia Mine east of the Santa Cruz Valley and renames 

it the Mowry Mine. 
1860s- Silver Lake constructed by damming the Santa Cruz. 

1860s-1880s- Large numbers of cattle introduced in the area during unusually rainy period. 

1862 - Jan. 18 -Confederate Congress passes enabling act, making Arizona and New Mexico 

Confederate Territories; Jefferson Davis signs, Feb. 14. 

1863-
1863-
1864-

Feb. 20- Congress passes Arizona Territorial Bill which becomes law Feb. 24. 

Lee builds water-powered flour mill near lake. 
May 8- Governor John N. Goodwin proclaims Tucson and incorporated city and appoints 

officials. 
1864- J. Ross Browne describes the Santa Cruz Valley. 

1866- Oct. 3- Third Territorial Legislature convenes in Prescott under Governor McCormick. 

1867-
1867-
1871 -

1873-

1873-

1874-
1875-

1877-
1877-

SCR_XN3 

Governor makes gloomy report; Territory is deep in debt; there are no stagecoach lines; 

roads are extremely poor; Apaches are very active; total amount of taxes collected, $355. 

Mar. 18- Military headquarters in the Territory are moved from Prescott to Tucson. 

Nov. 1 -Tucson becomes the Capital of the Territory. 
May 17- Village of Tucson buys two sections of land from federal government and begins to 

sell lots and issue deeds. 
Jan. 6- Seventh Territorial Legislature convenes in Tucson .... Gov. A.P.K. Safford ... asks 

Congress to promote sinking of artesian wells. 
Mar. 19 -Tucson garrison is moved to site on Rillito Creek, and important permanent post is 

built and named Fort Lowell. Abandoned Apri110, 1891. 
Sep. 28- Tucson Citizen announces first cotton grown near Tucson by Steven Ochoa. 

Jan. 6 - Eighth Legislature convenes in Tucson under Governor Safford. Reward of $3,000 

offered for discovery of first artesian water; net profits of mines taxed; Pinal County created. 

Feb. 7- City of Tucson incorporated by legislative enactment. 
Mar. 9- Congress passes Desert Land Act which permits settler to get title to 640 acres of 

desert land, provided that he irrigates it within three years and pays small sum per acre. 
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X. APPENDICES 

APPENDIX A·· HISTORIC MAPS 

Listed below are some of the many maps available. Most are in published form and easily 
accessible as indicated. In addition the three major nineteenth century surveys, Bartlett, Gray 
and Emory contain useful maps . Finally, the Arizona Game and Fish Department mapped 
perennial streams in 1994 and has maps of the perennial sections of the river and tributaries, 
showing vegetation and other features. 

Betancourt 1990 
A-1 Page 30 - "Figure 3. Map of the Santa Cruz River Valley, with places mentioned 

in the text." 
A-ll Page 75 • "Figure 11. Map of the northeast portion of the San Xavier Indian Reservation 

in 1882 (after Roskruge, 1882). In this map, and on later ones (Figs. 12-13), the 
course of the Santa Cruz north of Martinez Hill is not indicated, suggesting that 
the channel had long been replaced by ditches in carrying floodflows." 

A-lii Page 76 - "Figure 12. Map of the San Xavier Indian Reservation in 1888 
(Chillson, 1888)." 

A-IV Page 77 - "Figure 13. Map of San Xavier Indian Reservation in 1891 (Surveyor 
General's Office, 1891 ). " [shows Santa Cruz River being diverted into ditches 
around the Reservation] 

A-V Page 100 - "Figure 21. Map of northern Sonora and southern Arizona, showing 
hydrological effects of the 1887 earthquake (after Dubois and Smith 1980)." 

A-VI Page 136- "Figure 40. Plan of the Tucson Farms Company Crosscut and 
distribution system (Hinderlider 1913)." 

A-VII Page 142- "Figure 47. Map of Greene's Canal and lower Santa Cruz River." 

Bolton 
A-VIII 

Carleton 1864 

Map of Pimeria Alta 1687-1711. Shows Kino's routes, etc. 

A-IX Military Map of New Mexico. Shows a discontinuous Santa Cruz River north of 
Tucson. 

Cooke and Reeves 1976 
A-X Page 52- "Figure 11.9 Santa Cruz Valley: data from Olberg and Schanck (1913)" 

[shows man-made channel being constructed to join the West and East 
Branches of the Santa Cruz River south of Mission San Xavier del Bac] 

Eckhoff, E.A. 1880 
A-XI Official Map of the Territory of Arizona. Shows "supposed underground passage 

of the Santa Cruz River" north of Tucson. 
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Figure 3. Santa Cruz River in 1988, perennial and intermittent reaches in 1890, and location of headcuts in relation 

to marshes in the late 19th century. 
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Figure 48. Upstream view from Maninez Hill in 1912, with dense mesquite 

growth in the valley bottom. By this date, a channel 9 J11 deep marked the 

course of the Spring Branch, with a steep headcut terminating just below the 

dam in the center of the photograph (from Olberg and Schanck 1913, National 

Archives, U.S.G.S. Stake 1057). B-XXXIV 

Figure 49. Similar view as Figure 48 on December 15, 1981. The floodplain is 

now sparsely vegetated due to a substantial drop in the water table, the 

consequence of heavy pumping since 1940. The Santa Cruz now courses along 

what was formerly the Spring Branch in a deeply entrenched and broad 

channel (Photograph by R.M. Turner, U.S.G.S. Stake 1057). 
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Figure 3.- San Rafael Valley during the drought of 1192-93. From the 1193 U.S. Border Report Survey. 

to twelve inches in length, weighing from one to two 

pounds (Gustafson 1966:113). Fish of the same size 

are described by other army officers near Camp 

Wallen, who observed that deer and coyotes 

abounded on the plain between Wallen and 

Crittenden. Flocks of geese and ducks could be found 

at almost any time along the Santa Cruz River, where 

they particularly gathered in cornfields that were 

scattered along the river (Gustafson 1966:208). 

The reflections of john Spring, written several de

cades after he was stationed at Camp Wallen, shed 

considerable light on the depletion of wildlife. His 

memoirs include several examples of hunting ex

cesses. During the 1860s and 1870s, miners, wood 

haulers, and army personnel were easily able to sup

ply their camps with wild meat. "The men in the 

wood camp were really not in any nee.d of fresh meat, 

as they had killed several wild turkeys that very 

morning, and had game of some kind at all times" 

, /Gustafson 1966: 113). Spring also gave examples of 

t.L ~nting practices which he thought injurious to 

population levels. For hunting the "numerous herds 

41 

of antelope" near the post, Spring described a method 

the Apache scouts had taught the troopers. It proved 

so successful that "before long the excitement of hunt

ing them wore off, as it resembled more a deliberate 

butchery than the sport of the chase .... " Using the 

Apache technique, several army herders would circle 

around an antelope herd and drive them toward a 

ravine where the hunters were hiding next to a long 

pole driven into the ground with a handkerchief fas

tened to it. The antelope were attracted by the flut

tering cloth and would move into shooting range and 

were quickly shot. This procedure could be repeated 

several times a day, without creating apprehension 

among the antelope. According to Spring, 

overhunting in combination with "the numerous 

cattle herded all over Arizona since the forced paci

fication of the Apaches" had made both deer and 

antelope scarce and those that remained had become 

very shy (Gustafson 1966:111-13). 
During the two decades following Spring's de

scription of the San Rafael Valley, the United States 

Army increased its presence in southern Arizona and 



















































lL Table 1. Vegetation Communities in the Santa Cruz River Basin. [Source: Bahre, 1991] 

·L 

A. Upper Santa Cruz River Basin: 

Semidesert Grasslands Community: 
acacia/catclaw (Acacia greggii) 
burroweed (Haplopappus tenuisectus) 
bush muhly (Muhlenbergia porteri) 
cotton grass (Trichachne californica) 
curly mesquite (Hilaria belangeri) 
gammas (Bouteloua spp.) 
mesquite (Prosopis spp.) 
one-seed juniper (Juniperus monosperma) 
snakeweed (Gutierrezia sarothrae) 
threeawns (Aristida spp.) 
tobosa (Hilaria mutica) 

Ponderosa Pine and Mixed-Conifer Forests: 
Douglas fir (Pseudotsuga menziesii) 
Gambel oak (Quercus gambelii) 
ponderosa pine (Pinus ponderosa) 
quaking aspen (Populus tremuloides) 
white fir (Abies concolor) 

B. Lower Santa Cruz River Basin: 

Lower Colorado River Valley Desertscrub 
Community: 

big galetta (Hilaria rigida) 
bursage (Ambrosia spp.) 
creosote bush (Larrea tridentata) 
saltbush (Atriplex canescens) 

Plains Grasslands Community: 
bluestems (Andropogon spp.) 
galleta (Hilaria jamesii) 
gramas, perennial grasses (Bouteloua spp.) 
plains bristlegrass (Setaria macrostachya). 
plains lovegrass (Eragrostis intermedia) 
threeawn (Aristida spp.) 

Evergreen Woodland Community: 
Arizona white oak (Quercus arizonica) 
Emory oak (Quercus emoryi) 
Mexican blue oak (Quercus oblongifolia) 
alligator juniper (Juniperus deppeana) 
one-seed juniper (Juniperus monosperma) 
Mexican pinyon (Pinus cembroides). 

Riparian Forests: 
Arizona sycamore (Platanus wrightii) 
cottonwood (Populus fremontii) 
mesquite (mostly P.velutina and 

P. glandulosa) 
saltcedar or tamarisk (Tamarix chinensis) 
velvet ash (Fraxinus pennsylvanica) 
walnut (Juglans major) 
willow (Salix spp.) 

Arizona Upland Desertscrub Community: 

acacia/catclaw (Acacia greggii) 
brittlebush (Encelia farinosa) 
bursage (Ambrosia spp.) 
creosote bush (Larrea tridentata) 
foothill paloverde (Cercidium microphyllum) 
ironwood (Oineya tesota) 
ocotillo (Fouquieria splendens) 
saguaro (Carnegiea gigantea) 
teddy bear cholla (Opuntia bigelovii) 
[some annual and perennial grasses] 

The present day vegetation cover of the lower Santa Cruz River basin is dominated by two 

Sonoran desertscrub communities, the lower Colorado River Valley (LCRV) and the Arizona 
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Q, Southern Pacific Railroad crosses the Santa Rosa and Santa Cruz washes east of Maricopa 

(Rhoades, 1991). 

tl 

5) Artificial narrowing (i.e. by emplacement of artificial fill along channel margins) may 

reduce capacity and armor the banks against erosion, producing the same effects as bank 

protection and channelization. The incision of the channel bottom at Tucson of 9 to 15 feet after 

1946 (Aldridge and Eychaner, 1984) may have resulted from the artificial narrowing of the channel 

by the dumping of garbage and highway construction debris into the channel and adjacent 

floodplain (Betancourt and Turner, 1988). 

6) Discharge of sewage effluent into downstream reaches leads to an increase in 

vegetation that results in more rapid sediment accretion and stabilization of the channel. The 

Tumacacori and Cortaro reaches dramatically illustrate the effects of the establishment of riparian 

vegetation that resulted from the perennial flow maintained by sewage effluent. 

7) Dam and reservoir construction reduces or eliminates the threat of flooding from 

runoff. The Tat Momolikat Dam in the upper Santa Rosa Wash, completed in 1974, was 

constructed to control flows originating from the Santa Rosa basin. As footnoted later in this 

chapter, the dam has not succeeded in eliminating flooding along the lower Santa Rosa Wash. 

8) Sand-and-gravel operations within the floodplain. 

9) Channel-maintenance operations. 

The following sections provide more detailed descriptions of reaches where geomorphic 

processes and human activities have resulted in dramatic channel change along the Santa Cruz 

River. 

Tumacacori Reach. The reach of the Santa Cruz River near the Tumacacori National Monument 

(Figure 14) illustrates the effects of channel widening processes. Widening is especially apparent 

downstream of Tumacacori. Masek and Corkhill (Masek, 1996, 
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Q.J percolation: the process whereby water passes through fine openings in porous stones. 

perennial stream: a stream or portions of a stream that flow throughout the year. 

phreatophytes: deep-rooted plants that obtain water from the water table or the layer of soil just 

above it. 

recharge: inflow to a groundwater reservoir. Aquifers may be recharged from infiltration of 

water from adjacent mountains, direct penetration of precipitation on valley floors, infiltration of 

waters used for irrigation, water rising from depths as fault or fracture springs, and underflow 

from outside the basin. Water is discharged from aquifers by underflow into a downstream basin, 

evaporation, transpiration, spring discharge, and pumping. 

riparian: refers to that which is related to or located or living along a watercourse whether natural, 

man-made, ephemeral, intermittent, or perennial. 

llJ. subflow: see underflow. 

. 1r1 I 

·~ 

underflow: a term used interchangeably with subflow throughout this report to describe the 

groundwater underlying the surface of a stream's channel. Sykes (1939) noted that these words 

imply continuous forward movement of water beneath the stream-bed, which probably seldom 

occurs in a stream channel like that of the Santa Cruz River. Sykes instead describes the 

"underflow'' as being a series of semi-isolated sub-surface reservoirs, which retain most of the 

seepage water received from local precipitation, or channel flow, and only intercommunicate when 

the sub-surface layers of the stream bed become supersaturated. 

wash: a river or stream with low banks and numerous channels. 

water table: the plane which forms the upper surface of the zone of groundwater saturation. 

Should the water table rise so that it intersects the ground surface, a spring results. 

xerophytes: plants that are structurally adapted for life and growth with a limited water supply . 
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• There are no records of ferry service anywhere on the river. Fords and 
crossable washes are marked on numerous maps. When thebridges went out 
during floods, people were stranded and had to wait until the river could be 
crossed by horse. No evidence of boats being used to cross the river at flood 
time were found. 

• No evidence was found of the river being used to transport goocJ such as 
logs. 

• John Spring recorded in his diary that there was an old Mexican settler who 
had carved a canoe to cross the upper Santa Cruz River when flooding made 
it too high to cross on the road. According to Spring, this is the origin of the 
name for that area of the Santa Cruz Valley, "La Canoa." 

Changes in the River- The three distinct sections of the river had very different histories. 

The upper and middle reaches, located in Santa Cruz and Pima Counties respedvely, 

were used extensively by native peoples, Spaniards, and later Americans. The lower 

reach, located in Pinal County, had much less dependable water and was used much 

less. Because of underlying geology and the fact that population eventually centerel in 

the Tucson area, the middle Santa Cruz experienced much more extreme changes than 

either the upper or lower sections in terms of location of perennial flow. 

Some portions of the river remain perennial to this day. Other reaches north of 

Nogales and Tucson have more water now than they did at the time of statehood due 

to wastewater effluent flow. Many of the perennial sections of the river, however, have 

been lost. The perennial waters near San Xavier persisted until 1949, and supported 

native fish until at least 1937. The section of the river near Tucson probably had some 

perennial flow in 1912, but at this time the river was deeply entrenched. Therefore, the 

water table was already lower than it was before entrenchment began after the floods 

of 1890. The United States Geological Survey kept data on streamflow at certain 

measuring points on the Santa Cruz River. By 1910, it was reported that the entire base 

flow of the river at both the Mexican border. and near the Congress St. Bridge in Tucson, 

was diverted for agriculture. 

The upper Santa Cruz River in Santa Cruz County, including the headwaters in the 

San Rafael Valley, has been relatively stable. Perennial flow existed in many places 
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